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FORTHCOMING MEETINGS 


WEDNESDAY, 17TH DECEMBER, AT 2.30 p.m. “‘A Reformed Calendar’, by 
the Right Hon. Lord Merthyr, T.D., Chairman, British Committee, World 
Calendar Association. Sir Harold Spencer Jones, M.A., Sc.D., LL.D., D.Phil., 
F.R.S., Astronomer Royal, in the Chair. 


WEDNESDAY, 31ST DECEMBER, AT 2.30 p.m. DR. MANN JUVENILE LECTURE. 
“Birds”, by Lieut.-Colonel David Wolfe-Murray (‘‘Fish-hawk’’). (Admission 
by special ticket only.) 


FRIDAY, 2ND JANUARY, AT 2.30 p.m. DR. MANN JUVENILE LECTURE. 
“Photography”, by D. A. Spencer, Ph.D., D.I.C., F.R.I.C., Hon.F.R.P.S., 
Past President, Royal Photographic Society. (Admission by special ticket only.) 


MONDAY, 5TH JANUARY, AT 6.30 p.m. FILM EVENING. (Details of this 
meeting will be given in the next issue of the Journal.) 


ADMISSION TO LECTURES 


Fellows are reminded that normally they require no tickets of admission to 
the Society’s lectures, but are admitted on signing their names in the attendance 
book. 

Except when otherwise announced, they may also introduce personally two 
visitors to each meeting, and when they are unable to accompany their guests 
they may issue special passes. A book of these will be sent to Fellows on request. 


PROSPECTUS OF THE SOCI£ZT ¥ 


A new edition of the Society’s prospectus has just been printed. It contains 
full information about the Society’s activities and a brief account of its history, 
together with a number of illustrations. The Secretary will be pleased to send 
one or more copies, free of charge, to Fellows who would like to have them for 
reference and to pass on to friends. 
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MEETING OF COUNCIL 


A meeting of Council was held on Monday, 8th December, 1952. P 
Mr. E. Munro Runtz (in the Chair); Professor E. N. da C. Andrade; Si 
Brown; Mr. Wells Coates; Sir Edward Crowe; Professor E. C 
Sir John Forsdyke; Mr. John Gloag; Sir Ernest Goodale; Mr. 
Hartley; Dame Caroline Haslett; Dr. R. W. Holland; Sir Harry Li 
Mr. G. K. Menzies; Mr. F. A. Mercer; Mr. O. P. Milne; Sir Willia: 
Lord Radnor; Mr. E. M. Rich; Mr. A. R. N. Roberts; Sir Andrew R 
Mr. Gordon Russell; Sir Harold Saunders; Sir Selwyn Selwyn-Clark 
John Simonsen; Professor Dudley Stamp; Mr. L. A. Terry and Miss 
Zinkeisen; with Mr. K. W. Luckhurst (Secretary) and Mr. R. V. C. Cle\ 
Stevens (Assistant Secretary). 


| 


ELECTIONS 


The following candidates were duly elected Fellows of the Society: 


Adler-Jensen, Harry, London. 

Bain, Robert William, A.R.C.A., Blackburn, Lancs. 

Barnes, Professor Charles Andrew, M.A., Ph.D., Vancouver, Canada 

Baumfield, Brian Havelock, A.L.A., Nottingham. 

Bennett, Miss Marguerite Cynthia, B.A., Welwyn Garden City, Herts 

Daugherty, Ernest John, Khartoum, Sudan. 

Demers, Paul E., B.Sc., P.Eng., Montreal, Canada. 

Feldman, Milton H., B.S., Ph.D., Montebello, California, U.S.A. 

Gill, Professor Piara Singh, M.Sc., Ph.D., Aligarh, India. 

Goodman, Leonard Landon, B.Sc., A.M.I.Mech.E., A.M.1I.E.E., Manchest 

Grainger, Horace William, London. 

Gurner, Sir Cyril Walter, C.S.I., Twickenham, Middx. 

Halliwell, Albert Edward, A.R.C.A., London. 

Hardaker, Sydney Harley, Surbiton, Surrey. 

Harvie, Miss Edythe Ellison, F.R.I.B.A., F.R.A.I.A., A.C.1.A., Malvern 
Australia. 

Holland, Sidney, Uxbridge, Middx. 

Jeffs, David Frank, Lincoln. 

Many, David E., LL.B., London. 

Mathur, Prem Bihari, D.Sc., Mysore, India. 

Morgan, Daniel, Newport, Mon. 

Pedder, Alfred William, Newtown, Australia. 

Rangaswami, Professor Srinivasa, M.A., Ph.D., Waltair, India. 

Reiser, Professor Raymond, Ph.D., Texas, U.S.A. 

Schilz, Professor Wolfgang Eugen, M.Sc., D.I.C., Ph.D., LL.B., Pretoria 
South Africa. 

Sengupta, Monoranjan, B.Sc., Banaras, India. 

Stahl, William Martin, Snr., M.D., Danbury, Connecticut, U.S.A. 

Stoddart, John Godfrey William, London. 

Szomanski, W. R., London. 

Temple, George Douglas, Bournemouth, Hants. 

Vellupillai, Jeyaratnam, LL.B., London. 

Watson, Frederick James, Old Windsor, Berks. 
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jon, Thomas Gilbert, Newdigate, Surrey. 

ile, Henry Arthur, M.Sc., Ph.D., Auckland, New Zealand 
man, Frank Henry James, LL.B., London. 

th, Desmond, Sevenoaks, Kent. 


following candidate was duly elected an Associate Member of the 


xander, Michael Owen Morley, Banbury, Oxon. 
following institutions were admitted under Bye-Law 66 


Bradford Public Libraries, Lancs. 
Connemara Public Library, Madras, India. 
Poole College for Further Education, Dorset. 


South Dorset Technical College, Weymouth. 


NTENARY OF THE SOCIETY 


ther consideration was given to arrangements for the celebration of the 
ciety’s bi-centenary in 1954. 


RAL CERTIFICATE OF FDUCATION 


was agreed that the Society should support the scheme, now in a final 
rm, for the establishment of a ‘*Ninth Examining Body’’ for the examination, 
the purposes of the General Certificate of Education, of candidates whose 


mdary education has been of a technical or commercial nature. 


ry’s EXAMINATIONS 
was reported that 11,138 entries had been received for the Autumn series 


xaminations. 


STRIAL ART BURSARIES COMPETITION 1952 


\ preliminary report was received of the Industrial Art Bursaries Competition, 


, Showing that a very substantial increase had taken place both in the total 
mber of candidates submitting work and in the number of schools which 


y re presented. 


THER BUSINESS 


A quantity of formal and financial business was transacted. 





THE STORY 
OF THE INDIAN ARMY 


The Sir George Birdwood Memorial Lecture by 
LIEUTENANT-COLONEL THE LORD BIRDWOOD, M.1 


delivered to the Commonwealth Section of the 

Soctety, on Tuesday, 11th November, 1952, 

with Lieutenant-General Sir lan Facob, 
K.B.E., C.B., in the Chair 


THE CHAIRMAN: I| have great pleasure this evening in introducing to you Lik 
Colonel The Lord Birdwood, who is going to deliver this year’s Sir ( 
Birdwood Memorial Lecture on ““The Story of the Indian Army”. I need ha: 
that there is no one better fitted to talk on this subject. The lecturer ha 
spent twenty-five years in the Indian Army and, as you know, he is the sor 
of the most distinguished soldiers ever produced by the Indian Army. I will, t! 
ask him to proceed and give his lecture. 


The following lecture was then delivered: 
THE LECTURE 


Many years ago a book on India was written which opened with thes 
“It began in trade.”’ It most certainly did. It began in trade, continued in t 
and trade may yet prove the means by which the associations and friet 
of the past will endure when constitutional and political links become st: 
It began in 1600 by the granting of a charter to trade by Queen Elizal 
a company of merchant adventurers. They came in search of wealth in t! 
East and only as an afterthought did they turn aside to the coasts of Indi 

There are, I believe, still people in England and on the subcontinent 
think in terms of a kind of studied conquest of India directed from Whit 
They would do well to recall two features of those early days. First that exp 
took place haphazardly in three widely separated areas—Surat, whic 
became synonymous with Bombay, Madras and Bengal, each with thei 
completely separate administrations, each—as we shall see—with their sep 
armies, the one area unaware of what was happening in the other two. Secor 
that it took the Crown over 250 years before it assumed responsi 
for governing India. 1600 was the year of the Charter, and 1858 was th 
of the Queen’s proclamation when the last lingering symbols of a trading com) 
finally vanished from the scene. Like Topsy in Uncle Tom’s Cabin, it 
grow’d”, and that process applied naturally as much to the army which eme: 
to defend ever spreading trade interests as it did to any other aspect 
administration. 
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incestors of the Indian Army were therefore merely guards for the 
ion of factories. Europeans, Indian peons and chowkidars, without 
vation or discipline, watchmen with the limited duties of the safety of the 
ns they guarded. It was soon discovered that by giving them a uniform 
ose discipline they did their work more effectively than when left to 
vn haphazard ways. 
ose early days Bombay took precedence over the other two areas, and 
Calcutta was an insignificant fishing village when Bombay Island boasted 10,000 
bitants. 

\t this stage I would offer an apology. I am asked to present a brief story. 
Much of what I have to say must therefore be of a factual nature, a rather mono- 

nous record of facts and dates and figures in chronological order. If 
therefore I give you the bare bones, it is because I believe this audience, of all 
idiences, must be capable of covering those bones with the flesh and substance 

hich such a great theme deserves. In this light, a straightforward factual story 
may have its use. 

lo return to that story, I have always regarded the early days of Bombay 
is one of the most fascinating corners in British-Indian history. You will 
remember that the island was presented by the Portuguese to King Charles I] 
is part of the dowry of his Portuguese Princess, Catherine of Braganza. We 
vere already trading with the Moghuls at Surat to the north and I do not 
suppose We anticipated resistance for a moment when in 1662 we sent a small 
token force to take possession of Bombay Island. ‘The Portuguese on the spot, 

»wever, had had no orders to hand over their lovely island and refused to do so. 
Our unfortunate force under Sir Abraham Shipman then sailed up and down 
the coast ineffectively for three years; and finally only a remnant landed at 
Bombay in 1665. In 1668 King Charles, finding his dowry more of a liability 
than an asset promptly sold it to the East India Company for an annuity of { 10! 

remnants of the original four companies which had sailed from England 
six years previously were now banded together as a European Regiment under 
he East India Company and eventually became the 2nd Battalion of the Royal 
Dublin Fusiliers, disbanded with other Irish Regiments after World War I but 
re-raised previous to World War II. Thus was initiated a practice of the King’s 
troops taking service in the Company which was to be exactly reversed 190 years 
iter when the troops of the Company finally changed their legal masters and 
ame under the Crown. For a time after 1668 the Bombay garrison consisted of 
ve officers, 140 Europeans and 54 half-caste Portuguese known as ‘lopasses, 
and it was not until 1683 that two companies of Rajputs were enrolled, which 
an be regarded as the beginnings of an army. 

For years we held a precarious footing on Bombay Island, raising companies 
if English, French, Portuguese, Indian Christians (converted by the Portuguese) 
ind a few Deccanis. We need to recall conditions at that time. In the middle 
f the seventeenth century the Moghul Empire in its southward expansion had 
come up against the power of the Mahrattas under the great Shivaji. Round 


Bombay the Mahrattas definitely held the initiative; so that for a long time our 
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trade expansion in Bombay was more limited than in Madras or Bengal. 
Mahratta armies overlooking the ghats east of Bombay and the Moghu 
of Ahmedabad looking around for any adventurer ready to help hin 


himself, conditions were not very ripe for our trade expansion and { 
the Bombay Army remained the Cinderella of the three armies which 
emerging. 

Meanwhile in 1696, Mr. Charles Eyre in Bengal had applied to 1 
Nawab for permission to fortify his factory. Permission was grant 
William was constructed and remained for 200 years the seat of the Gov: 
and the headquarters of the Army in India. 

Three armies then grew, each with their own Commander-in-Chief, 
organization, ancillary services and finance. By 1741 a regular batta 
Bombay had emerged, 26 British officers, 166 N.C.O.s, and some 1,200 ra 
file of whom 300 were Europeans. But for a long time organization r 
generally on a company basis of irregulars, and as late as 1759, two yea 
the Battle of Plassey, there were only six Indian regular battalions, all 
Madras army. The French had been quicker than us and under Dupleix t 
their regular battalions while we were on a loose company basis. In 174 
French captured Madras and for a time our fortunes were black. But ii 
Major Stringer Lawrence, whose immense almost Rabelaisian figure in 
decorates several London clubs, arrived at Fort St. David and assumed fo: 
the overall appointment of Commander-in-Chief of all the Company’s 
in India. Thereafter Stringer Lawrence, with the dynamic Clive behind hii 
able to press on with much reform. 

I have stressed that the protection of trade expansion was the expla 
behind the growth of these armies. But it is right to record that at this | 
there was of course a subsidiary motive. The wars with France in Euroy 
brought European troops to India in numbers on both sides. It was in thi 
that the first complete regular battalion of the British Army, the 39th Foot 
Dorsetshire Regiment, arrived in Madras in 1754 (later to take as its 
‘** Primus in Indis’’). But the demand for reinforcements in Europe was 
and there was nothing to spare for fighting the French in distant India: ar 
very naturally the Company turned more and more to the Indian sep 
reinforcements. ‘Thus were the French wars for a time responsible fo 
expansion of our armies. 

In 1793 with the fall of Pondicherry, French power in India came to ar 
though for many years we had to fight adventurous Frenchmen all ove: 
country who took service in the Mahratta armies and elsewhere. Others su 
Perron and de Boigne took service under the Maharaja Scindia and an 
vast fortunes. 

By 1795 the three armies had grown to considerable proportions wit! 
regiments (each of 2 battalions) in Bengal, 11 regiments in Madras (whi 
that time was the only army with cavalry regiments (4)) and the Bombay A: 
considerably smaller with 4 regiments. In each army there were only two or t 
British battalions added. You will note that all the Company’s Indian f: 
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that time organized as regiments of two battalions each. But I should 

w attention to the actual composition of battalions for which Clive was 

sponsible 40 years previously. Clive’s battalions consisted of some 820 

ranks, no less than 42 Indian officers, a few British sergeants and but 

British officers. The British captain on parade took post by the side of an 

commandant. But the real interest for us is that this was the beginning 

t relationship of British officer and Indian officer which withstood the test 

In 1796 a great increase in the establishment of British officers was effected, 22 

rs being posted to battalions! Separate lists for promotion, both Presidency 

ists and regimental lists were prepared, furlough and pension rules appeared 

nd generally the officers of the Company’s army were given a status which 
therto had been lacking in relation to officers of the King’s troops. 

From among the units of the three armies in 1795, totalling 54 Indian 
ittalions, very few survived all the changes of the years to come through to 
resent times. So far as I can confirm the oldest unit in the Indian Army List 
vas the 1/1st Madras Pioneers raised in 1758 at Fort St. George, from 
idependent companies of coast sepoys. It lived for a long time as rst Madras 
Infantry, became the 61st K.G.O. Pioneers in 1903 and 1 1st Madras Pioneers 
1 the reorganization in 1922. With all other Pioneer battalions it was disbanded 
1 1932, only to be re-raised in the late war. It was closely followed in 1759 by 
nother battalion, which has gone through the stages of being 4th Carnatic 

Infantry, 4th Madras Infantry, 64th Pioneers and 2/ 1st Madras Pioneers. 

| could wish for more time to be able to relate the growth of the armies to the 

story of a land in chaos, but we are studying the three armies and I must confine 
myself to their story, and so I draw attention only to those two neglected 
\lahratta Wars of 1800-1804 and 1817-1819, which in fact laid the foundations 
f British rule and administration in the heart of India. 

lhe First Mahratta War was chiefly an affair of the Bengal Army. It had already 
gun in 1798 when Maharaja Scindia of Gwalior challenged us with his army 

inder Perron. General Wellesley, afterwards Duke of Wellington, finally broke 
im at Lassawarre and Assaye and freed the blind Moghul Emperor, Shah Alam, 
it Delhi from what would probably have been Mahratta domination. Of the 
Bengal Army which took part in the war only four units remained on in the Indian 
\rmy which we in this room will have known. ‘They were Skinners Horse 
ist Cavalry), 4,ist Punjab Regiment (formerly 1st Brahmans), 2 7th Rajput 
Regiment (formerly 24th P.A.V. Rajputs) and 1 7th Rajput Regiment (formerly 
Q.V.O. Rajput Light Infantry). A British battalion, 76th Foot, deserves a 
mention, since it went through the First Mahratta War without missing an 
ngagement suffering very heavily but always ready to give battle. 

By 1824 the three armies were of formidable proportions, but with the 

Bombay Army still less than half the size of the other two. For the first time 


regular regiments of cavalry are mentioned. When one recalls that the various 


Rajas and Nawabs depended largely on irregular cavalry for their perennial 


rs against each other, it is surprising that the Company did not make more 
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use of irregular cavalry taken over, or indeed of cavalry at all. In 
Bengal Army numbered 8 regiments of regular cavalry, 5 newly raised 
cavalry regiments and no less than 68 battalions of infantry. Th 
cavalry were the forerunners of the old silladar cavalry. These were add« 
the Second Mahratta War. The system was simple. The sowar car 
with his horse and a Chanda subscription of Rs. 250 —. He purchased 
ree 
committee. The system had its obvious limitations for a war conducted 
India; but it had many attractive features. A sowar, for example, knowi 
at the end of his service he would have to get a committed price fo: 
and also pay up for any shortages, was obviously particularly carefu 
saddlery and equipment. For many years the whole of the Indian 
except the three Madras regiments (which we knew as the 7th, 8th and 16t! 
Cavalry) were organized on the silladar system. But the system disap, 
with Lord Rawlinson’s reorganization. One small unit lingered on in loy 
the old system—the Bombay Bodyguard—and from personal experienc« 
say that for its limited needs the system ensured a very high standard of 
tenance. At the time and for their purpose (and there were irregular in{ 
as well as cavalry units) the irregulars in no way suffered in comparison wit 
regulars. In the latter, promotion, both Indian and British, was dreadfully 
and we read of Subadars and Jamadars on the active list of over 70 years 
The irregular units with 5 or 6 British officers had the advantage of initiati) 
ing encouraged and responsibility being forced on all officers— British and In 
With the departure of the great leaders, Lake and Wellesley, after the Mah: 
Wars there was a reaction. But not for long. With the break up of the Mos 
power in Central India, vast hordes of discharged bands of adventurers, 1 
without masters only too ready to serve anyone who would pay them well, 
roaming the country. The Governor General attempted to rally the Mahr 
chiefs to unite with our forces against them. But the spirit of opportunisn 
abroad and so we took the field against 100,000 Pindari cavalry, 70,000 infat 
and 500 guns. This time the Bengal Army, known as the Grand Army ur 
Lord Moira, was joined by the Bombay Army under Sir Thomas Hislop. ‘| 
followed those confused battles round Poona, Kirkee, Koregaon, Sitab 
Mehdipur which any student can trace in outline on the ground to-day. || 
were characterized by small forces of the Bombay Army invariably attac! 
vast hordes of Mahrattas with considerable success, their audacity usu 
giving them surprise. This was really the first occasion on which the Bom! 
Army had been extended and the Poona Horse received their baptism of | 
while 2/4th Bombay Grenadiers of to-day fought the battle of Koregaon agai 
the united might of the whole of the Peshwa’s Army. In the Bengal Ar 
Skinner’s Horse and the 2nd Lancers came through with a lot of hard fighting 
With the conclusion of the Second Mahratta War, there was comparat 
peace, and wars left South India never to return. 
In 1824 came the first opportunity to sort out the three armies on some b 
of organization. ‘The double battalion system was abolished and each army 


kit which was usually that of a discharged sowar, at a price fixed by a 
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| from “‘1”’ onwards by single battalions, numbers being awarded accord- 
ige’”’ starting at “‘1’’. Remember that the picture was confused. There 
King’s troops and there were also European units of the Company’s 
the latter including artillery and engineers. Among the Indian units 
oneers and sappers and miners. The Bengal Army’s responsibilities now 
{ right up to Delhi. Yet even with the commitment of the First Afghan 
1839 it does nut seem to have occurred to the authorities that the time 
erdue for bringing some uniformity into an army which was still, so to 
three in one. 
have always thought of the war of 1839 as one of the stupidest in history. 
\fghans had turned out a useless and incompetent ruler, Shah Shuja. 
arious reasons connected with alleged Russian intrigues with his successor, 

e took it upon ourselves to restore him; and accordingly concluded a tripartite 
treaty with the Amir and Ranjit Singh who then ruled the Punjab. 
Being uncertain of our advance through the Punjab on the Kabul route we 

ecided to go in on the Quetta-Kandahar route. The force consisted of a division 

f the Bengal Army, a large contingent of the Bombay Army and the Shah’s 

wn force of 6,000 men raised in India. At first all went well. We made Kabul 
ind in traditional style proceeded to build a cantonment with a club and a 
racecourse. The ladies arrived, everyone was happy and the British way of life 
appeared to have arrived in Afghanistan with some promise of permanence. 
here followed the murder of our envoy and the disaster of enforced evacuation. 
We are reminded of the tragedy in that well-known picture (by Lady Butler) 

f the lone horseman Doctor Bryden, riding into Jalalabad on a very tired horse, 
the single token of an army. I have heard ribald subalterns on guest-nights call 
it “Where’s my Guinness?”’. A reminder of one of the few bright spots in a 
campaign of humiliation was the defence of Kelat by the 3rd Regiment of 
Infantry of Shah Shuja’s force which became successively the 12th Infantry 
Regiment, the 12th Pioneers and finally the 2/2 Bombay Pioneers. The signifi- 
cance of the campaign was its certain repercussion on prestige, supplying 
, sinister background which undoubtedly crystallized 17 years later in the 
Mutiny. Another result was our annexation of Sind in a short campaign of the 
Bombay Army. 

We pass to 1845 and the first of the Sikh Wars. I hope my Sikh friends will 
forgive me when I claim that on that occasion we were not guilty of aggression 
in the modern sense of the word. The Bengal Army under Sir Hugh Gough 
fought the Sikh War, the greater burden falling on the European regiments at 

e four battles of Mudki, Ferozshah, Aliwal and Subraon. For us I think the 
Sikh Wars have this significance. First, that had they not been fought we should 
have been deprived of the association and service of the Sikh soldier in the 
Indian Army, and secondly, from the first Sikh War there emerged one of the 
most unique and individual kinds of brotherhood in arms in the history of all 
armies—the Punjab Frontier Force. You will recall that Maharaja Ranjit Singh 
had died before war broke out. The young Maharaja Duleep Singh, a minor, 


needed our help in a precarious position. Accordingly we organized a specific 
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force in the Jullundur area as a subsidiary to the Bengal Army for the t 
support, of brigade proportions, and known at first as the ‘Punjab Irregula 

There followed a second Sikh War in 1848, fierce and bitter, against 
foe whom it was an honour finally to defeat. We were then faced wit 
which for long had seemed inevitable. It developed into nothing less tha 
over the whole of the Punjab up to Afghanistan. The brigade of tl 
Irregular Force was moved up to the Afghan border, was greatly « 
taking in many Sikhs who had fought against us, and was renamed t! 
Frontier Force in 1865, known to us familiarly as ‘‘the Piffers.’”’ hus 
units of the 12th F.F. Regiment all to be raised in 1846 and those of the 1 
Rifles in 1849. 

And so we come to 1857. Time does not permit us to examine the com 
of circumstances which brought about that great upheaval. I have shov 
the sad days of 1839 were certainly not forgotten. There was Lord Dal 
unpopular annexation of Oudh, from which the bulk of the Bengal Army 
days was drawn, and the greased cartridge affair. More probable was it 
period of inactivity between 1849 and 1857 brought stagnation and a 
contact between officers and men. But this point is not sufficiently appr 
that the Mutiny was a mutiny of the Bengal Army; and that for the mos 
the Madras and Bombay Armies remained loyal. The Indian Army of 1 
the result of the reconstruction of that portion of the Bengal Army 
remained loyal with some of the doubtful elements included, and the ey 
of the other two armies. The total strengths at the time of the Mutiny 
approximately 310,000 Indian and 39,000 British troops, a proportion of 1 
9 Indian soldiers to every British soldier. Of the Bengal Army, the greater p 
tion immediately previous to the Mutiny were Rajput and Brahman clans | 
Oudh and Bihar, leavened now by some Moslems and Sikhs from the Pu 
Classes and castes were however indiscriminately mingled in units. 

Almost the whole of the Bengal Army went in the debacle. A notable ex: 
was the 31st Bengal Native Infantry at Saugor which operated with vigour a, 
two mutinying regiments and which to-day exists as 1/7th Rajput Regiment 
the 70 Bengal line regiments only 15 could be regarded as having rem 
loyal. Of their old regular cavalry, none remained on the Army List and 
tra@itional Bengal Lancers were all raised from the Punjab and the U: 
Provinces after the Mutiny. 


To deal with the Mutiny, an irregular army was hastily raised by Lawren 
the Punjab and under great men such as Nicholson they marched sout 
Delhi against the mutineers. Jhansi and the Central Provinces were not reco 
until Sir Hugh Rose fought and defeated that very tough opponent the Rar 
Jhansi. It is this irregular army which, after the mutiny, formed the new Be: 
Army together with 18 units which survived from the old army. After 1 
discussion, the 18 old units were given the numbers 1 to 18 and the new 
started off with the number 1g. Thus for instance a glance at the present 14! 
15th and 16th Punjab Regiments reveals that they were formed from the 
Regiments 19 to 33, Punjabis, and they were all raised in 1857. 
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these new regiments were embodied in the post-Mutiny Bengal Army; 

ive perhaps said enough to explain how the so-called Bengal Army (which 
led Bengal Lancers) had very little to do with Bengal. 

the long overdue assumption of responsibility by the Crown from the East 

Company was implemented after the Mutiny, and though amalgamation 
mooted at the time (1858), it was not until many years later that the three 
idency Armies were finally merged into one Army. 


the conditions of those days with enormous distances, with no Suez Canal 

troops from England to use, and few regular communications in India, 

were possibly wise to continue to keep three armies. It is of interest to note 

that the Punjab Frontier Force remained until 1886 directly under the control 
of the Government of India and not under the Commander-in-Chief. 

For a long time there were 45 battalions of the Bengal Army, the 45th Sikhs 
being raised from a police battalion and brought in to complete the last unit. 
Gurkha battalions which had been on the Bengal Army List were withdrawn 
and renumbered on their own list. Under the same reorganization the cavalry 
were renumbered. There had been a total of 18 irregular pre-Mutiny cavalry 
regiments in the Bengal Army. Only 8 were retained and were renumbered 
as 1 to 8. ‘To these were now added eleven irregular regiments raised for the 
Mutiny, making a total of 19 regiments numbered consecutively on the Bengal 
Cavalry List. The Punjab Frontier Force had their own 5 regiments of Cavalry 
and were not included in the Bengal Army. 

he Madras and Bombay Armies were not renumbered. A decision was taken 
to abolish all the Indian artillery (except 4 mountain batteries of the P.F.F.) 
and to transfer the Company’s European artillery to the British Army. All the 
European battalions of all three armies were similarly transferred. ‘This included 
3 regiments of European light cavalry raised for the Company during the 
Mutiny, which we later knew as the 19th Hussars, 20th Hussars and 21st Empress 
f India’s Lancers (now 15/19 Hussars, 14/20 Hussars, and 17/21 Lancers). 

We noted that until the Mutiny, classes and castes were indiscriminately 
mixed within units. In the post-Mutiny period for the first time units were 
organized on a class company basis, Gurkhas and certain Sikh battalions 
remaining on a class battalion basis. So much for the first reorganization 
which was finally not completed until 1861. 

We pass over a long period of minor frontier expeditions, campaigns in 
Abyssinia and Burma, and the Second Afghan War of 1878. 

We find during this period, several regiments of the Bombay and Madras 
Armies being reconstructed to include Pathans and Punjabis. Wars abroad and 
service in Sind, Baluchistan and the frontier had found weak spots in certain 
local classes which those two armies had hitherto enlisted. Thus it was that the 
2nd and 8th Punjabis with their conventional Punjab class composition of 1939 


started life as a portion of the Madras Army with a Madrassi class composition. 


The Second Afghan War of 1878 apart from one disaster was a more inspiring 
adventure than its predecessor; memorable particularly for the leadership of 


- 
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Sir Frederick Roberts and his immortal march down from Kabul to Kar 
The next milestone is 1895 when the long awaited reform came a: 
three Presidency armies with their separate Commanders-in-Chief wer 
abolished. ‘The Bengal Army was then split into two Commands and \ 
Madras and Bombay Armies four Lieutenant-General’s Commands were { 
under one Commander-in-Chief. Renumbering, however, was still notachie 
until the army could appear numerically on one list, a sense of unity was la 


There were for instance no less than 6 units claiming to be the first of a 
These were 1st Bengal Infantry, Madras infantry, Bombay Infantry, Gu 
Infantry of the Hyderabad Contingent and the Punjab Infantry. 

The final touch which confirmed the unity of one Indian Army had to 
the arrival of Lord Kitchener in 1903. Kitchener’s reforms were the res 
much thought and ingenuity. There was opposition, even indignation fron 
units, at the time. Numbers often receive a traditional value which dies | 
And yet it is surely the title and the battle honours which really ref 
regimental tradition. While substituting a new number care was taken whe: 
possible to replace the old numbers with a title recalling the history or 
standing circumstances of the unit. 

The Bengal Army (though not the senior which was the right of Ma 
headed the list; and this with the P.F.F. were allotted the numbers 1 to 59 
P.F.F. taking up the last 9 numbers, 60 was left a blank, 61 to 98 was giv: 
the Madras Army and the Hyderabad Contingent and 101 onwards to Bon 
It was felt that the Bengal Army with its greater number of units shoul 
have its numbers disturbed and thus minimum dislocation would be caus: 

The cavalry was also numbered throughout on a common list, 1 to 39. 

Hitherto, officers had been on a common list termed ‘“The Indian Stati 
Corps’’. This had been formed after the Mutiny when there were many unpost 
officers from regiments which had mutinied. The Corps was now abolished 
officers were posted permanently to units instead of attached to a Staff Cor 

Having placed the army on to one list, Kitchener set about its reorganizatior 
for war. Incredible as it now seems, hitherto there had been no grouping 
units in formations or on any strategic plan. Units were placed where accommod 
tion existed. When Kitchener took over there was not a single brigade organi 
for war, and if the occasion arose for mobilization, its Commander might « 
from Lucknow, his staff from Bombay and the four regiments from Delhi a 
the Punjab, the components meeting for the first time at the entraining stati 

Very carefully now, in consultation with local governments, an ‘‘inter 
security’’ component was worked out, the balance being organized and statior 
as the Field Army, with its sub-division of covering troops. The proportio: 
one British battalion to two Indian battalions in the internal security role, a! 
one to three in the field army was laid down. In 1904, Kitchener reduced 
four commands to three, and later in 1907 to two, these becoming the North« 
and Southern Armies, the term ‘“‘army’’ replacing that of ‘“‘command 
Administration was to a great extent withdrawn and centralized under Ar 
Headquarters leaving the two armies more freedom for training. 
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the first World War both Army Commanders left to command troops 

field and the pendulum swung the other way. G.H.Q. now became 

nistratively overloaded, and so in 1920 we found four commands re-created 

measure of decentralization reverted to. It was later realized that the 

rn Command did little more than control the Quetta Division; and so an 

sus economy was effected in 1938, the command becoming the Western 
Independent District. 

Before we leave the Kitchener reforms, | would emphasize that without them, 
the mobilization which was put into operation in 1914 could never have 
functioned. Without a hitch two cavalry and two infantry divisions were sent to 
rance, two divisions to Mesopotamia and considerably more than a division to 


I 
| 


gypt. In the conditions before Kitchener’s work, nothing short of chaos could 
have resulted. The fault lay not in India but in the incomplete appreciations of 
the use of troops from India once they had arrived in their theatres of war. 

\fter World War I, once again there was the need to adjust the army to 
hanging circumstances: and the result was Lord Rawlinson’s reorganization of 
ig22. On the one hand was the demand for economy. Year after year “‘the burden 
if the military budget’”’ was an accusation which had to be answered in the 
Legislative Assembly. On the other hand was the demand for machinery which 
vould allow for a rapid expansion in a great emergency. Certainly, the Group 
system with its family of battalions based on a 1oth Training Battalion which 
took over all records and accounts in wars was logical and seemed to stand up 
to the strain of the vast expansion in World War II. But there is this to note: 
that the army in 1939 was not subjected to that sudden swift and precise 
mobilization which was the pattern in 1914. It grew according to the emergence 
f needs; and that in comparison, was a deliberate and gradual process. 

An army always hates economies. Lord Rawlinson’s economies reduced 38 
cavalry regiments to 21, by amalgamation. But we took it in the spirit of 
co-operation, and very soon we were able to merge not only the outward appear- 
ances but traditions themselves. Perhaps, too, the result was to enhance a sense 
if an Indian Cavalry tradition, as a corps. 

In 1932, the 13 battalions of the Pioneer Corps fell to the axe. Successive 
Commanders-in-Chief would, I think, confirm that throughout their tenure of 
fice between the wars the constant pressure to economize was a limitation on 
all policy, whether in training or administration. My father was able to procure 
one measure of financial reform, which was the abolition of the lapse of funds 
left over from the Army Estimates at the end of the financial year, the sums 
returning to government. This had resulted in wasteful spending in the early 
spring in order to eat up the balances before 31st March! With the willing 
collaboration of Sir Basil Blackett, the Finance Member, this anomaly was 
removed and a surplus in one year could be carried forward to the next. Years 
later financial stringency once more imposed the old system. 

I will not attempt to trace the story of the war years from 1939 to 1945. 
Fortunately, we have it fully recorded by Mr. Compton Mackenzie in Indian 
Epic. In the past we have suffered through having no full record of the Indian 
\rmy. We have Sir Patrick Caddell’s very fine History of the Bombay Army and 
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Sir George Macmann’s well known work. But there has been nothing com; 
to Fortescue’s immense History of the British Army. 

What should I say of this great heritage now divided into two armies 
alas, face each other with the appearance of war preparation, if not the int 
Let us leave aside controversy. 

I will not attempt to present the details of division. But I refer only t 
tendencies and matters of policy. India is gradually hoping to spread + 
wider and search outside the assured martial classes for material. I saw G 
Cariappa’s very interesting experiment in the creation of a Guards Brigad 
plan is to set up four battalions, one battalion each based on the 2nd P 
Regiment, the Grenadiers, the Rajputana Rifles and the Rajput Regime: 
latter being General Cariappa’s own Regiment). One battalion will always 
Delhi for ceremonial purposes while the other three are in circulation. B 
interesting feature of this plan is that castes, classes and religions have all by 
into the common pool in happy disregard of former prejudices. And one 
of the experiment is the social repercussion of a return to pre-Mutiny pra 
in a far wider field than the army. 

Far more authoritative voices than mine have testified to the general sta 
of discipline, drill, and sense of pride which continue to govern the conduct 
both armies. It was my privilege in India to watch the passing-out parade 
Defence Academy in Dehra Dun, and a finer parade one could not wish t 
The Academy now provides two years basic training for all three Ser 
Army Cadets then remaining on for a second period of two years, Naval ( 
coming to England and Air Force Cadets going to Jodhpur. 

Over in Pakistan they have stepped up the enlistment of Pathans and 
Pathan Regiment has been formed. Sind is still a disappointment and in 
of the raising of a Bengali Battalion in East Bengal, for many years to come | 
Pakistan will be dependent on West Pakistan for all defence requirements: \ 
only emphasizes the need for political agreement, which may hasten the day 
staff talks between the two countries can be initiated and a plan for the com: 
defence of the subcontinent be agreed upon. 

I have left so many corners of army history unexplored. I should have lik: 
have spoken on the various phases of our dress. I have a picture of a great u 
of the Bombay Artillery looking like a very Ruritanian Hussar! We are happ 
the knowledge that a very adequate record of our uniforms is gradually accu: 
lating at Sandhurst under the careful and loving labour of Colonel Boulth« 

I could have spoken, too, of many campaigns outside India in which the In 
Army were concerned. We are apt to think of only two’ World Wars. The Ma 
Army fought in the Spice Islands in 1795. Indian troops took part in the capt 
of Mauritius and fought the Dutch in Java in 1809. Throughout the last cent 
they were constantly engaged in China, Burma, Abyssinia and Egypt, facing 
to the stern unpleasant demands of war always with that patient endurance w 
earned the gratitude and admiration of their commanders. 

What of the future? Early in the year I was driving with General Cariap; 
and he was telling me of a local episode. A battalion had found itself in car 
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a group of villages, and finding time on their hands had set to and taken a 

a little rural reconstruction, digging drains and refuse pits, cleaning 
streets and the like. The civil authorities, so far from welcoming this 

nce appear to have resented it! But we fell to speculating on armies and 
iture. Would they disappear in a Utopian world in which confidence had 

n restored? Was it possible that armies could, in other conditions, be turned 
tical service for the advancement of the community, for construction rather 

han slaughter? I do not know what the trade unions would have to say about 
ittalions of civic workers under discipline! I only know that all is possible in a 
changing world; and that on the great subcontinent there is certainly scope 
enough for troops on tasks of national reconstruction. After all here in England 


they frequently come to our rescue, sometimes as policemen to deal with dock 


strikes, sometimes as good samaritans when a coastal town is swept away. But 
vhatever may be the future tasks of armies in India or Pakistan, may they for 
generations continue to build on the traditions which have been handed to them. 
[hat is certainly the intention of their present leaders. 

‘See that ye hold fast the heritage we leave you. Yea, and teach your children 
its value; that never in the coming centuries may their hearts fail them, or their 
hands grow weak.”’ So spake Francis Drake, and in feelings of high hope and 


leep sentiment we pass on his wisdom to the two Armies of the future. 


HE CHAIRMAN: I am sure you would like me to thank Lord Birdwood for an 
xtremely interesting survey of a tremendous subject. I think most of the peopk 
n this room have probably some connection with the old Indian Army, and I think 
few of us can have listened to this lecture to-night without realizing what a wonderful 
llustration that army was of the way in which different races, sects and types of 
mankind can work together in the utmost harmony and with the best possible relations. 
| think that is one of the most striking things about the Indian Army, certainly as 
ve knew it and as our fathers knew it. It came as a surprise to me, and I daresay to 
many of you, to realize that the unified Indian Army only dates from just before the 
beginning of this century, because when we served in it it appeared to have been 
going on for a very long time, to have its roots right back, and all traces of 
he differences between the old three armies had disappeared. It had settled down 
nto a fine organization in which we were all proud to serve. 

The lecturer had a great subject to cover; I think he did it remarkably well, and 
would merely like to add one point. The men who created, reformed, and developed 
this army were some of the finest men that these islands have produced. They went 
ut to India willingly, thoroughly enjoyed their time there, made their homes there, 
very often never came home; and how well they did their work. The opportunity no 
longer exists, I am afraid, for the same kind of work in India, but it exists elsewhere. 
It would be a bad thing for these islands if we no longer produced people who are 
prepared to do the kind of work our fathers did in India. 

The vote of thanks to the Lecturer was carried with acclamation. 


SIR SELWYN SELWYN-CLARKE, K.B.E., C.M.G. (Chairman of the Commonwealth 
Committee): By your applause you have shown your appreciation of the lecture, and 
| want you to join with me in thanking our chairman for having spared the time 
from his onerous and responsible duties at the Ministry of Defence to come here 
this afternoon. I should like before closing to tell him how much we all wish him 
od luck in his new responsibilities which will shortly begin at the B.B.C. 


The vote of thanks to the Chairman was carried with acclamation and the meeting ended. 





THE SCIENCE OF MUSICA 
INSTRUMENTS 


A paper by 
E. G. RICHARDSON, B.A., Ph.D., D.Sc. 
Reader in Physics, University of Durham, read 
to the Society on Wednesday, 12th November, 
1952, with W. Greenhouse Allt, Mus.D., Principai, 
Trinity College of Music, in the Chair 


THE CHAIRMAN: It is probably true, though unfortunate, that the averag 
fessional musician has little or no interest in the science of musical instrun 
nor, for that matter, in scientists, since he imagines erroneously that scientist 
to adjudicate on artistic matters. The facts that have been proved in the ever-cha 
world of science, and which are therefore scientific facts, about musical instrun 
or about the tone produced by the instruments, or about acoustic properties of 
halls in which musicians play, all these things leave most musicians cold, or 
argumentative. 

I am honoured to-day in being invited to take the chair by the Royal Societ 
Arts at a lecture by Dr. Richardson, who is so distinguished in his field of st 
We are both members of the Acoustic Group of the Physical Society, and I 
listened with keen interest to the results of his research, given before that lear: 
body the Royal Musical Association. I have, therefore, much pleasure in as 
Dr. Richardson to read his paper on ‘The Science of Musical Instruments” 


The following paper, illustrated with lantern slides, was then read: 
THE PAPER 


The past twenty years have seen the development of the electrophonic orga 
in which oscillations of electronic origin are transformed into audible soun 
having their pitch, loudness and timbre controlled at the whim of the play 
It is not of these that I wish particularly to speak to-day, in fact, reading a lect 
I gave on the subject in 1940*, I cannot say that there would now be much 1 
to report on these instruments except in connection with the perfection of t 
technical details of the tone production. Rather do we now wait upon impro 
ments in loud-speakers, especially those which will handle large power wit! 
distortion, before the electrophonic organ can replace the pipe organ or 
orchestra. 

The apparatus which had to be constructed to synthesize tone electronica 
for these new musical instruments did however serve equally well for the analys 
of tone in the old, and even those who do not like electrophonic organs owe a ¢ 
to their constructors. The development of electronic analysis in turn diré 


*Published in the Proceedings of the Musical Association, vol. 66, p.63 
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tion to defects in the conventional instruments and suggested the means 
ir improvement. 
e basis of such analysis is that a record of the steady wave-form of the 
ls produced on the musical instrument note-by-note is made on a disc, 
etic tape or talkie film and this record is then played back to a set of electric 
s which respond, each to its own proper frequency when this particular 
1ency is present in the note to be analysed. The response of each filter 
also be made proportional to the loudness of the component in the note 
vhich it responds. In some cases the instrument may be played directly to 
a microphone connected to a ‘‘sound-level recorder’? with the aid of which one 
may sweep through the whole gamut of frequencies to obtain an acoustic spectrum 
like those shown in Figure 1, where we have the loudness of the component 
frequencies of the individual tones which make up a certain note exhibited by 
the heights of the peaks standing over those frequencies. 
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FiGuRE 1. Acoustic spectra of clarinet and oboe A (numbers 
show order of harmonics, heights of dolls their magnitude) 


For unsteady notes such as the transients that accompany the starting of 
a note, we commonly exhibit the wave-form on a cathode ray oscillograph. 
Here the electron beam is made to inscribe the wave-form on the screen in the 
same way that the gramophone needle does on the plastic disc, or the light spot 
on the sensitive film when activated by the sound. A short portion of the oscillo- 
graph record (of which I will give examples later) is then turned into one of the 
“hill-and-dale”’ type, and fastened round the rim of a heavy wheel (Figure 2) 
so that when the latter is rotated the film passes between a pea-lamp and a photo- 
electric cell, the current of which is passed to a vibration galvanometer of 50 c/s 
natural frequency. (This is a development of an apparatus which I also described 
in the 1940 lecture.) The wheel, having been spun by an electric motor up a 
considerable speed, is allowed to come to rest slowly so that the galvanometer 
responds each time the rate of rotation momentarily causes the light beam 
to be interrupted by the film at the rate—i.e. 50 times a second—to which the 
galvanometer is tuned. In this way, the component frequencies at various 
instants during the commencement or dying away of a note, e.g. of a bell, may 
be established. 

But enough of technical details, let us turn to results. I will first discuss what 
has come to light about the acoustics of the orchestra in a general way and 
then pass in rapid survey over information peculiar to the chief types of 


instruments. 
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FiGuRE 2. Photo-electric apparatus 
for analysis of transient sounds 


THE ORCHESTRA AS A WHOLE 

The complex subjective process which we call listening to music involves t 
three P’s of science: Physics, Physiology and Psychology. Although the aspect 
of musical acoustics with which we are concerned in the laboratory or instrument 
factory are mainly physical, they do not comprise by any means the who 
process of musical appreciation, and he who supposes that physics is the only 
“science of music’’ would err in the same fashion as he who reduces the art of 
Bach to a set of rules regarding the resolution of discords, related keys of subj 
and answer in fugues, etc., and the like. 


One question may properly be answered in physical terms merely: that i 


how the sounds of one instrument, played solo, may be distinguished fro: 
those of another. Every musician knows that this is mainly a question of timbre, 
which means the number and magnitude of the overtones (harmonic 0: 
inharmonic) which accompany the fundamental or nominal note which tl! 
player intends to produce. The oboe and the clarinet each sounding A hay 
then different spectra (Figure 1) and organ-pipes have ditferent wave-fort 
(Figure 3) and can thus be distinguished. But this distinction is often uncertain 
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two instruments at certain parts of the scale, so that, for example, the 
teady tone is very like that of the oboe. Yet many people can distinguish 
solo from an oboe solo. 
then does this happen? One factor is that the timbre of an instrument 
stant over the whole of its range, so that the quality just cited is unlikely 
st when the soloist passes from a note of medium pitch to one higher or 
\nother is the difference between different instruments in the starting 
ind in the build-up of steady notes, in the scrape of the bow, and in the tonguing 
f the reed, etc. The first of these characteristics is called ‘‘formant’’, the second 
transient’, though sometimes the first word is used to cover both. ‘he removal 
f the transients can make a great difference to the ease of distinguishing between 
the instruments of different or even of the same types. 

[he formant, in the narrower sense of the word which I prefer, is that feature 
n the sound of an instrument (or of a voice) which distinguishes it from another 
f the same breed and is largely a question of the existence of resonances which 
may be excited in the soundboard or box to which the primary tone-producer, 
ibrating string, reed, etc., is coupled. In speaking of ‘‘soundboard” one must 
ise the word in the wide sense to include all neighbouring bodies which can be 
set in forced vibration. For instance it ought to include the cavity resonator 
formed by the player’s lungs, whether he is playing oboe or violin ! 

Another factor which must be considered is the directional characteristic. 
\n instrument with a definite soundboard like the violin probably radiates best 
in the direction perpendicular of the board, a wind instrument in the direction 
ff the bell, though this direction may be changed by local reflecting surfaces. 

lhe soundboard should vibrate as a whole up to as high a pitch as possible. 
If it tends to subdivide into segments—some moving out while others move in— 
their mutual effects at a distance will cancel each other and the sound will not 
radiate well. 

his directivity is only, however, valid for high pitch. At low frequencies 
it fails and the sound spreads equally in front of the player. (Physically this is 
the same factor that intervenes when sound passes through a doorway; high- 


pitched sounds pass mainly straight ahead in a beam, but low-pitched sounds 


spread round a corner.) This is a matter of some importance when one wishes 
to localize the sound from a particular instrument in the orchestra—for instance, 
a good violin, in the sense of one which if used for the solo part in a concerto 
will stand out from the mass of other strings. It is believed that low frequency 
transients help also in this respect. 

\ factor of similar origin which will make localization of the music of the wind 
in an orchestra more certain than that of the strings is that the former are mostly 
‘chorus effect’. 


playing parts which are not doubled, whereas the latter show a 
lhe fact that two or more strings playing the same part can never exactly repro- 
luce each other’s etfect as to loudness, pitch and timbre, and time of initiation 
ind duration of transients (even if they were to be played by a machine) masks any 
lirectivity, introduces slight but rapid vibrato and smudges individual 
characteristics. The same is true of an organ solo stop played over chorus 


59 





JOURNAL OF THE ROYAL SOCIETY OF ARTS I2TH DECEM 


foundation stops on another manual. This chorus effect is, in fact, of s 
importance to be imitated—than which nothing is easier!—by the n 
electrophonic instruments. 

Recording for scientific purposes is properly done in a heavily lagged 
order that the sounds of the instruments shall not be overlaid with ext 
echoes, but since one usually listens to music, whether directly or 


radio, under circumstances in which some reverberation is superp 


the original sounds, it is proper to consider the modifications introduc« 
acoustics of the buildings in which the music is produced or reproduc 
general effect of excessive reverberation is a smudged rendering. ‘The d 
amount of reverberation depends on the individual’s taste and exp 
Some reverberation is desirable if only for the sake of the players who 
find an anechoic chamber very unsympathetic to their efforts. What 
willing to tolerate in this respect is largely a matter of what one is accustor 
Since we most often hear a large organ under a high vault and a piano 
own drawing room we incline to favour long and short reverberation 
respectively for these two instruments. 

Another concomitant of reverberation is loss of directivity. In a hall 
wall surfaces sounds will bombard the listener’s ears from several direct 
at once so masking the direct sound by which he estimates the true direction 
the source. Furthermore there will be marked foci and deaf spots at certai 
frequencies in such a chamber, a condition which is not only unfair to the audie: 
but makes it impossible for the radio engineers to locate their microphones | 
give faithful reproduction. 

From the point of view of the latter persons indeed the ideal would | 
diffuse the sound equally in all parts of the auditorium, a condition secur 
broadcasting studios by lining the walls with half cylinders or oth 
protruberances of varying size. This would, however, further spoil the directi 
by which, as I have already pointed out, the audience is able to judge w! 
instruments are playing at a given instant and to pick out the soloist in a concert 

Fortunately a way out of this dilemma is suggested by a recent discovery in t! 
use of the ‘‘public address system’’. The disadvantage of the common use of |i 
speakers to amplify sound, for example, the voice of the preacher in a larg 
church, is that the output of the nearest loud-speaker to an auditor, since it s 
usually louder than and slightly in advance of phase over the human sp: 
gives the impression that it—the mechanical source—is the true source. But 
the reproduction over the amplifying system is delayed so that it arrives sor 
millionths of a second /ater that the direct sound—which can easily b« 
by making a record of the sermon on magnetic tape and picking it up to feed 
amplifiers at a point a little further along the tape, so as to produce the requir 
delay—the sound is estimated to come from the original source and y 
amplified. Londoners may hear such a device in action in St. Paul’s Cath 
and although, to my knowledge,it has not been applied to music, it seen 
have possibilities in instances such as those I have cited where loss of directivity 
would be a disadvantage. 
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INDIVIDUAL INSTRUMENTS 


problem that will most interest string players is: what scientifically 
speaking, differentiates a good violin from a bad one? ‘Though put in this bald 
way the problem seems puerile, it is by no means easy with scientific apparatus to 
tell a good modern violin from a classical one. Professor Saunders at the 
University of Harvard has spent about twenty years trying to discover what he 
calls “the secret of Stradivarius’’ and although some facts have emerged, a good 
deal on the psychological side remains to be explained. In one set of experiments, 
three violins A, B, C,—one a good old one and two modern types—were played 
by Heifetz behind a screen, while a critical audience was asked to ‘‘find the 


Strad’’. This they were unable to do—that is to say, one third named A, one 


third B, and the remainder C as the veritable old master. Heifetz himself, 
however, claimed that he could tell a difference in ease of tone production or 
“singability” while playing them. Perhaps the older violin from constantly 
being played had acquired with age greater “‘efficiency”’ as a music maker. 

Not much can be learnt by comparing acoustic outputs of violins over their 
range except that the really bad ones will have in their formants a few pronounced 
and strongly separated resonances in each of which a ‘wolf’ lurks; whereas 
these resonances ought to be reasonably and closely distributed over a range of 
four octaves. Much can, of course, be done to improve a poor violin, by altering 
the coupling between the strings and resonators by shifting bridge, bass-bar 
and sound post. 

Professor Skudryzk of Vienna emphasizes the importance of the radiation by 
a good violin of transients and of low frequencies in order to make it stand 
out in solo work (vide supra). From this point of view tests behind a screen are 
inadequate to represent the effects of playing the instrument on the concert 
platform, particularly in concerti. Both he and other physicists have tried to pin- 
point the effects of material and varnish. The general conclusions are what one 
would expect: the wood should possess good elasticity and small internal friction. 
The purpose of the varnish is to reduce the latter but since a varnish suffers a 
chemical change with age we cannot be sure that the old violins are, in respect of 
internal friction, in the same condition as when contemporary players used them. 
In any case, varnishes have been so much developed by the chemists in recent 
years that the modern violin-maker ought to be able to do better than the old 
masters in this respect. 

In the acoustics of the pianoforte and other instruments having struck strings, 
recent scientific interest, particularly in the hands of Dr. George in this country 
and Dr. Young in the United States, has been directed to the coupling between 
the two or three strings of the same pitch which constitute a ‘‘note’’. 

A limited amount of mistuning among the members of this trichord is not 
undesirable for it adds brightness. ‘The maker aims, as with the violin, to reduce 
the attenuation which inevitably occurs after the string is struck. The timbre 
varies during the decay of the sound, the components of low pitch lasting longest. 
The timbre varies also with the speed of impact, that is with “touch”, and it is 
not possible to change one without the other. 
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Wind 

Whether the wind instrument is one of a distinct class, like the orc! 
wind, or occurs in ranks all of the same pattern as in the organ, basic 
sound is that of a column of air set in vibration by an edge-tone (whistl 
or reed. In the former a jet of air debouching through a slit from a wind 


or from the human lung strikes a sharp edge and is set in pendulation at 


quency eventually governed by the column of air acting as resonator. In th: 
we have virtually both types of excitation, for the lips of the player act 
double reed while an edge is furnished by the more or less sharp consti 
where the cup mouthpiece adjoins the tube itself. 

The column has either a fixed length so that its possible notes are limit 
the fundamental—in theory, though it is often unattainable—-and its harn 
or it is variable by the use of side-holes. It is now possible to calculate thi 
of such a system if one knows the position and acoustic ‘‘admittanc 
borrow a term from the electrician—of the side holes and of the terminati 
bell-mouth. The principal drawback to the practical use of such theor 
predictions of the hole-size and position on the wood-wind, in place of t! 
hit-or-miss method, is our uncertainty in ascribing precise values to 
admittances, or “‘end-corrections’’. Work is, however, proceeding on this pro! 

The material of the tube seems not to have such a marked effect on the out 
as some organ-builders suppose. Provided the tube is not made of verv li 
material it will sound—-even shellacked paper will serve—though there ma 
differences in harmonic development. In Figure 3 are shown tracings of 
wave-form of four metal diapasons (A440) of different material but ident 
shape. It will be noticed that there is some change in the strength of the se: 
and third harmonics. 


(a) (c) 


(b) (d) 


FiGurE 3. Wave-forms of flue organ pipes (C520), 
(a) 60°, lead; 40% tin; (b) 15% tin; (c) 50%. tin 
(d) all tin. (The pipes used for the records were made 
and loaned by Harrison’s Organ Works, Durham) 
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Ficure 4. Wave-forms of transients, (a) flue organ pipe. 
(The uppermost trace ts of a 25 c/s time marker.) (6) violin 
string ; (c) bagpipe passing from B 513 to C 570 


‘he nature of the coupling between exciter and resonator is a matter that has 
interested workers in musical acoustics of late. In a flue-pipe the edge-tone, 
which, unmodulated, would normally have a pitch proportional to the wind 


velocity, is brought into consonance with one of the natural modes of vibration 


the column—the fundamental at moderate pressure, the overtones at higher 

overblown”) pressures. Exceptionally if the pipe is “‘underblown’’, a 
re-shuffling of the pendulations in the jet takes place whereby either the funda- 
mental or its octave again appear. Although these underblown tones are 
undesirable they often appear transiently as the blowing starts. Thus in the 
scillograph record of the commencement of sounding of the diapason pipe, 
reproduced in Figure 4a, the octave is apparent in the transient for about 
ne-tenth of a second though not in the final wave-form. The build-up of 
pressure in this pipe lasted about one-fifth of a second. Transients also occur 
yn orchestral wind instruments when the player passes ‘‘portamento”’ from 
me note to another (Fig. 4b). The process of ‘“‘voicing” by which an organ 
builder gets the pipe to speak as he wants it, cutting the mouth and making 
notches in the lower lip, is a mysterious art which I hope will be clarified in 
a scientific study of the process being made by Mr. Mercer at the University 
of Southampton. 

In a reed-pipe the coupling between reed and column may be either tight or 
loose. If the reed is slim and rather inelastic because of its moist condition—like 
many orchestral reeds, including the brass-player’s lips—it accommodates itself 
to whatever note the player and/or the wind pressure imposes on the column. 
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In the organ reed-pipe, however, the reed is strong and elastic, and if 1 
column are tightly coupled the two can only sound sympathetically 
length of the pipe is adjusted to synchronism with the reed, other\ 
system remains silent. 

With the partners loosely coupled, the main function of the resonat 
purify the rather raucous sound of the reed by smothering its overton: 
has been well-shown by a former student of mine, Professor Mokht 
recorded the sound pressure in the neighbourhood of a beating re 
oscillograms on the left of Figure 5 show the sound of the reed in its 
without the pipe and those on the right those when the reed was loosely « 
to the pipe—a cylindrical tube 45 cm. long and 3.6 cm. diameter—at th 
pressures. Without detailed analysis it is easy by visual inspection of the 
to see how the overtones of the uncoupled reed intrude as the wind pres 
raised. With the pipe added, however, these raucous overtones are smooth 

MPI S SLI 
1 


oer 
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By courtesy of Prof rM 


FiGuRE 5. Wave-form of reed organ pipe: (1) reed alone; 
(2, 3, 4) mouthpiece alone at increasing blowtng pressure . 
(7, 8, 9) mouthpiece coupled to pipe at same pressures 


The transient sounds of a reed-pipe, like those of the violin, are usua 
smaller copies of the final steady state (Figure 4b) and do not comprise extrane: 
harmonics. 


Bells 


The scientific interest in the sound of bells is centred on the remarkable fact 
that while, from theoretical considerations, it ought to be one of the most complex 
of musical instruments, yet through the ages the craft of the bell-founder has 
made the sound of the church-bell pleasantly simple:in the sense that most of 
the overtones produced by striking it at the right place are harmonic or quasi 
harmonic. This he does mainly by varying the thickness and moving the sour 
bow (the place at which the surface changes from convex to concave). 

The first six partial tones of bells in a carillon are usually adjusted to li: 
follows: 

(1) ‘“‘hum-note’’; the lowest. 
(2) ‘‘fundamental’’; one octave above hum-note. 
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By courtesy of the late Professor A. Taber Jones 
Ficure 6. Wave-forms of church bell 0-1 seconds, 
7 seconds and 12 seconds respectively after striking 
(3) “minor third’’; above fundamental. 
(4) “‘fifth’’; above fundamental. 
(5) ‘‘nominal’’; one octave above fundamental. 
(6) “harmonic decime’’; a major third above nominal. 
It will be noted that this use of the term ‘‘fundamental’’ is unorthodox.) 
Roughly speaking the pitch of the hum-note is inversely proportional to 
the circumference at the sound-bow. 
A peculiar feature of bell-timbre is the ‘strike note’’, the tone most prominent 
to the ear and the one which is intended when the pitch of the bell is named. 


It seems that this is a beat-note formed between two of the higher partials, falling 
about one octave below the fifth partial or, as some maintain, the fifth partial 
itself wrongly judged by the ear to be an octave lower than it really is. 


Whereas the nominal is most apparent immediately after striking it disappears 
quickly leaving components (1) and (3) as the strongest. After some 10 seconds 
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only the hum-note remains. I have a record too long to reproduce in fi 


to me by the late Professor Taber Jones of the sound of a bell at various 
after it was struck. Snippets from this are given in Figure 6 to s 
simplification of timbre as the sound decays. 


CONCLUSION 


I am aware that this survey by no means exhausts all recent work on 1 
instruments, but there is a limit to what can be covered in a single lectu: 
instruments and topics to which I have referred do in fact comprise thos 
physicists working in musical acoustics—all too few, unfortunately—ha 
interested in during the past decade. 

Those who thirst for more information should attend the Intern 
Congress in Delft from June 15th to 21st next, at which a section will be d 
to “‘Electro-Acoustics applied to musical instruments”’. 


DISCUSSION 


THE CHAIRMAN: We have listened to a most interesting lecture, and ha 
some fascinating slides. I think it difficult for a musician to avoid misunderstar 
some of the technical terms. For instance, when the lecturer speaks of “‘coup 
musicians, especially organists, think of something quite different, and wh: 
refers to the music which Heifetz produces when playing a Stradivarius as “‘a 
output”’ we tend to deplore the term! 

I shall now ask members of the audience, especially the musicians, if they 
like to ask the lecturer any questions. 

MR. A. KNIGHT: I Should like to ask a question. We have a fundamental: 
do we get off for the correct or pure tone? In other words, how many or how 1 
harmonics do we want? The cheaper violin gives a lot of harmonics, the Stradi\ 
gives little, and that is connected with the fact that there is a length of tone an 
longer the tone the more harmonics are brought into being. Is it possible to esta 
the correct value of the harmonics, or the relation which they should bear t 
fundamental to produce the most satisfactory tone for everybody all over the w 

THE LECTURER: That is rather a hard question. The physicist can only make re« 
and say, ‘““Well, here you are, you make your adjustments’’, and either you 
put in more harmonics, or you will have less. I think that the attitud 
many musicians is that they like what they have been used to hear, and that the) 
not like violent changes. If somebody has decided that a certain violin is a ¢ 
violin, we can make records, and say, for example, ‘“‘Your violin has got this proport 
of harmonics’’. That is really all we can say in these circumstances. 

If something else is wanted, then perhaps, with the aid of instrument makers 
can make you something different, and then it would be possible to say whether 1 
resulting instrument sounds better or worse than the old one. 


MR. KNIGHT: To continue on this point—it is so important—I have travel 
forty-one countries in consideration of this question, and have found that peo; 
need to have a guide, because the worst judge of tone in the world is the musici 
I say that honestly; you have only got to experiment yourself: go into a piano s! 
where there are twenty pianos, pick six out, blindfold yourself, and you can bet 
million to one you will never identify them again, unless you are clever enough t 
value them very carefully as to harmonics and not as to fundamentals. This is becau 
there are, as yet, no standards of tone, and because, in most humans, the ear cant 
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n harmonics, recorded by an oscilloscope, unless properly trained to do ‘so 
mportant to musical culture all over the world to establish a really good average 
with not too many harmonics in some instruments, and not too few in others— 
ally now that we have electronic instruments; of all the bad sounds in the 
unquestionably it 1s bad tone amplified that is the worst. Why does not some- 
or some society, give a lead as to what is a correct and true tone? 


CHAIRMAN: To me the pleasurable appreciation of sound as sound varies 
rding to the method of generation. When generated by human breath as in a wind 
rument, or by the pressure of a drawn bow with the touch of a human hand on 
tring, sound has a most intimate appeal. When slightly removed from human 
act, as in the bagpipes, where the wind is blown by the mouth into, and squeezed 


he arm from a bag, something intimate is lost. To the next step, blowing by hand 


r electric rotary blower into a wind reservoir, as for a pipe organ, I apply a different 

scale of musical values, as I do when sound is generated as it is in electronic organs. 

But let us keep the discussion to the subject of the lecture, for we are entering the 
alms of psychology and esthetics. 


MR. M. KNIGHT: I should like to ask if there has been any recent development in the 
ery vexed question of production of timbre by pianists. I believe, only recently, 
t was scientifically shown that the harmonic content would depend only upon the 
velocity of the hammer. Pianist and connoisseurs will insist, however, that there is 
something esthetic and esoteric which a pianist alone can inject. 


THE LECTURER: I think the position is more or less as the speaker put it. I do not 
know of further recent experiments, but the experiments to which he referred— 
a hammer was allowed to fall on the string, and a record of the timbre produced 
was made—demonstrated, that if you alter the velocity of impact of the hammer, 
so you alter the timbre, and, as I have said in the lecture, you cannot alter one without 
the other. Of course, what the pianist can do is Lhoose the velocities of impact for 
the different notes of a theme within limits; that, [ suppose, is what touch amounts to. 


MR. D. T. BENNETT: I should like to go bark to a slightly earlier point in the 


lecture, when a reference was made to the difference between the sounding board 
and electronic tones and complete analysis of tone, and the difficulty of creating 
synthetically the results which a Stradivarius will produce. I should like to ask the 
lecturer whether the resonances—I use “‘resonances”’ in the musical sense—could not 
be proper harmonics of the fundamental, and whether there may be something in 
the instrument which can be shock-excited to give slightly “‘off’’ frequencies in the 
harmonics, creating an effect which is not otherwise available. 

I would mention that the makers of one of the best, or most popular, modern 
electronic instruments purposely advertise the fact that they introduced distortion 
n the loud speaker, because it enhanced their range of tone colours. 

THE LECTURER: The experiments of Professor Skudryzk, to which I have referred, 
have reference to that question. In one set of experiments he had a loud-speaker and 
he applied a simple tone electric vibration to it, first building it up gradually, and 
then suddenly. He tried to get an impression of the difference in the «esthetic appeal 
of this, and found that there is a difference. But whether it is desirable to shock-excite 
the loud-speaker or not I do not know. He was thinking more of directivity effect: 
he found that you got a different impression if you could not see the loud-speaker, 
according to its distance from you, and even in its direction relative to your position, 
according to whether the simple tone was put on suddenly or rose gradually, and also 
according to its relationship to the natural resonances in the loud-speaker. If the 
applied pitch was above the principal resonance of the loud-speaker, you got 
a different effect from when it was below. 
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MR. D. T. BENNETT: Might I ask whether it is correct that you cannot say p 
whether there is or is not a direct harmonic relationship amongst musical instru: 
or a deviation of a few cycles? 

THE LECTURER: Yes, there can be, due to things quite apart from thos: 
the questioner mentioned. In wind instruments, for instance, the fact that t} 
where the sound waves are reflected at the end of the tube is not at the same p 
for all the different overtones or harmonics, in itself makes them inharmonic. I s 
again, even with the strings, the fact that the stiffness at the end of the st 
where they join on the bridges and nuts and so on, causes deviations from th« 
theory, that also introduces inharmonicity among the strings. In fact, Dr. \ 


whom I mentioned in the course of my lecture, makes a great point of this in ri 
to piano tone. 


MR. D. J. WHEELER: I am very much interested in the violin and the diff 
between the tone colour of a Kreisler vibrato and that of the Heifetz vibrato 0: 
same violin. Could the speaker give me any scientific data on that? 

THE LECTURER: I cannot give personal data on that point. I can refer the quest 
to a paper by Mr. L. Cheslock, published in Peabody Research Studies, 1931. 


MR. E. NIGHTINGALE, M.SC., A.R.C.O.: Would the lecturer perhaps explair 
the benefit of the musicians present, how it is that, although the oboe has no fur 
mental, we hear a very distinct fundamental when it is played? 

THE LECTURER: That is a factor common to all musical instruments, which 
discovered by Dr. Harvey in America. He actually did experiments in which h« 
the full timbre of instruments including the fundamental, and in which he rem 
the fundamental. He did this by presenting the full timbre to a listener, taking a 
the fundamental, and saying, ““Now, what difference do you notice ?’’ Most of ¢ 
listeners noticed there was a change in the quality, but they said it still bor: 
same fundamental. That is to say their ears supplied the missing fundament 


I think that is a well-known fact—whether you call it physiological or psychologica 
that the ear, provided it has enough of the other components, will supply the missi: 
fundamental. 


At the time—it was 1930 or so—that statement from the Head of the Scientit 
Department of the Bell Telephone Company was very comforting to the gramoph 
manufacturers who at that date had difficulty in reproducing low fundamental tor 


MR. A. KNIGHT: I must disagree with that statement. You must have a fundament 
and to take it away is exactly equivalent to playing an octave higher. In this is t 
difference between good and bad violins. 


MR. P. W. MAYER: On this last point, it is surely common practice among orgar 


builders, when they want to produce the effect of deep tone without the expens« 
building a large pipe, to put two pipes—the octave and the twelfth—together, sin 
when sounded together they create the illusion of a fundamental. I think that is 
common practice, which has been used for some centuries for this purpose. 

I should like to take up cudgels with the lecturer on one ‘point. I think he said 
the beginning of his paper that the next development in the sphere of electror 
musical instruments will have to come through improvement in loud-speaker 
I do not know a great deal about electronic instruments, but I do know a little ab 
loud-speakers, and I have heard loud-speakers which can reproduce not only m« 
of the sounds made by orchestras but such sounds as the noise of breakii 
glass, with a fidelity which was so great that we had the St. John’s Ambulance me 
running in to see who had cut themselves. 

I think the fundamental difficulty with electronic musical instruments is of 
different nature, and it is related to the question of starting tone, about which t! 
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said a little. He mentioned that one of the differences between organ pipes 
ed by scientific instrument makers, and organ pipes produced by firms really 
tanding what they are doing, is that the first had a rather queer tone which 
ild produce by low pressure, whereas the others had not. 

d hoped he would go on from that to mention the difference between the 
type of organ and what is known as the “‘Baroque’’ organ used on the 
ent; the latter has a different tone due to the fact that the organ builder makes 
mpt to suppress the starting tone of the organ. In fact, to judge from the 
ve hear on records he goes out of his way to produce a peculiar puff noise at 
irt of the note. From the musician's point of view this has an interesting effect, 
is able to tell where one note begins and the other one ends, so that rapid 
ins on the organ can be played without it sounding like a siren running down. 
[This technique produces such a difference in the timbre of the note produced 
that I feel that the next advance in electronic organs is to produce a note from them 
which does not sound as though it had come out of a box of machinery, but as if it 
had been produced by some instrument akin to the original. That will be done when 

one is able to reproduce the starting tone, say, of the clarinet and oboe. 


THE LECTURER: I agree with what has just been said about loud-speakers. I was 
not impugning the fidelity of the loud-speakers we have to-day, but the ground of 
most of the complaints I have heard about electrophonic instruments is that they 
are not adequate to be played in a large church or a cathedral in place of an organ, and 
what I said was that I think this is still true, and that we have not got loud-speakers 
which can give both high output and sufficient fidelity. 

On the other point, about the desirability of transients, I am merely quoting 
what, as I understood the last speaker to say, is the practice in England of removing 
them as far as possible. I do not think they are really undesirable, at least to my ear. 

| remember, there was an electrophonic organ made before the war by Mr. Midgley, 
I think, with Comptons, which purported to introduce those transients. It is fairly 
easy to do that with suitable circuits, but I imagine the transients would be invariable : 
ou would have the same type throughout the stop. 


MR. F. HOWES, M.A., F.R.C.M.: I should like to seek enlightenment on a fairly 
elementary point. Dr. Richardson talked about inharmonic frequencies. I should 
like to ask whether these are found in musical tone. If they exist in tones produced 
by musical instruments, can he, by his method of analysis, isolate and identify them? 
Are they, if they exist, responsible for roughness of tone in an instrument, and is it 
desirable, therefore, that they should be eliminated ? Would that make for improved 
instruments ? 

Finally, if none of that is true, are they useful to serve the purpose mentioned 


by another speaker, namely to give idiosyncratic tone to an instrument? 


THE LECTURER: Again this matter rests largely on the work of Dr. Young, who 
has been mentioned for his work on pianos. Some people who have worked 
m columns of air have found that the overtones are not exactly harmonic, 
but I do not think the variation is very much, maybe a cycle or two. Of course, it is 
quite possible that the roughness referred to may be apparent even if the ear cannot 
actually detect that the components are not harmonic. There may be some 
psychological effect of importance, and whether it is desirable that there should, 
or should not, be such roughness I cannot say. It is rather out of my field. 


MR. GRIFFIN: There seem to be two factions in the house to-day, those who make 
vibrations by means of what has been called modern methods and those who make 
them by more traditional methods, on one side the electronic organist and on the 
other the pure organist. Is there this divergence because one faction is trying to imitate 
the other, while the originators are afraid they will succeed? Or should we suggest 
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that the electronic organ makes its noises in its own way, just as the woodw 
example, differs from the strings? 


THE LECTURER: | rather agree with the speaker that the electronic organ is 
which should create its own timbre and have created for it its own music. | 
it is not desirable that the timbre of the electrophonic organ should exactly 
that of the church organ. ‘ 


THE CHAIRMAN: As there appear to be no more questions, it remains for 
your behalf, to thank Dr. Richardson for his stimulating address, and for 
us the excellent slides. I should also like to thank those members of the 
who have taken part in the discussion. Men who play musical instruments ¢ 
be slightly involved in arguments which rightly belong to physicists, for 
from Robert Bridges’ Testament of Beauty, 


tho’ science measure true 
every wave-length of ether or air that reacheth sense, 
there the hunt checketh, and her keen hounds are at fault 
for when the waves have pass’d the gates of ear and eye 
all scent is lost : suddenly escaped the vistbles 
are changed to invisible. 


We offer Dr. Richardson a hearty vote of thanks for his lecture. 


A further tribute was made to the lecturer by Mr. H. Willis, F.S.A., a 
vote of thanks was carried with acclamation; then, another having been acco 
the Chairman, the meeting ended. 


GENERAL n@zs 2 Ss 


THE SOCIETY FOR ITALIC HANDWRITING 


A Society for Italic Handwriting was inaugurated on 25th November, 
by the Society of Scribes and Illuminators to support the rising interest 11 
handwriting. Its object is to improve standards of handwriting by the ad 
of cursive hands based upon Renaissance models. The Inaugural Secretary 
new Society is Mr. Alfred Fairbank, C.B.E., a Fellow of the Society, who deli 
the Percy Smith Memorial Lecture on Italic Handwriting in 1951 

Application for membership, which is open to all, should be made to the Hor 
Secretary, Miss Anna Hornby, Iles Green, Far Oakridge, Stroud, Gloucester 
The annual subscription is ten shillings. 


FURNITURE MAKERS’ GUILD COMPETITION 


The Furniture Makers’ Guild has organized a competition for the designit 
furniture, in which prizes totalling £500, contributed as a coronation year gift 
The Cabinet Maker, will be awarded. The opening date for applications for « 
forms will be 15th December, 1952; the closing date for submission of compl 
work will be 2oth April, 1953. The competition is open to designers resident 
Great Britain and Northern Ireland. Application for entry forms, which should 
accompanied with ten shillings for each entry, and for the full details of the « 
petition, should be made to the Clerk to the Furniture Makers’ Guild, 5. D. Plumm 
Esq., D.F.C., The Rectory, 29, Martin Lane, Cannon Street, E.C.4. 

The newly formed Furniture Makers’ Guild held its first meeting of memb 
on 8th December. The purpose of the Guild, which is not a Livery Company of 
City of London, is to serve the trade as a Trade Guild of a charitable nature. 
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OSTITUAR YT 

sIR ROBERT WALEY COHEN 

We record with regret the death, at the age of 75, of Sir Robert Waley Cohen, 
K.B.E., the Managing Director of the Shell Transport and Trading Co. Ltd. In 
addition to his connection with the Shell Group, which started when he left Cambridge 

1901, Sir Robert took an active part in the management of other important 
trading companies and he was a prominent member of the Anglo-Jewish Community 
He was Vice-Chairman of University College, London University, and was elected 
, Life Fellow of the Society in 1939. 


ETHEL MAIRET 


The death of Mrs. Ethel Mairet, R.D.I., took place on 18th November. Miss 
Marianne Straub, a friend and pupil of Mrs. Mairet writes: 


With the death of Ethel Mairet England has lost an outstanding figure 
amongst the hand-weavers of to-day. She was born in Barnstaple on 


17th February, 1872, and showed at an early age an adventurous spirit which 
made her leave her home and gain her independence as a governess in this 
country and as a teacher in a girls’ school at Bonn. Her main interest in those 
days was in geology, and it was through this that she met her first husband, 
Dr. Ananda Coomaraswamy. They spent the first four years of their married 
life in India, where she became absorbed in the study of Indian arts and crafts, 
and influenced her husband to make this his life’s study. This altered the 
lirection of her interests, and when after their return to England the marriage 
was dissolved she took up weaving as a profession. She soon found that what 
she had seen of weaving and textiles in India was far finer than anything that 
she could learn in this country, and she set out to achieve by her own experiment 
materials inspired by her contact with the East. She also found that with the 
disuse of vegetable dying little knowledge of this remained, and she made 
a special study and finally published a book on this subject. 

After her marriage with Philip Mairet in 1918 she built the house and 
workshops of Gospels at Ditchling, which was for the next twenty years 
a centre of artistic and intellectual activity. Her interest in weaving became 
more and more the main object in her life and Gospels became the meeting place 
of young weavers of many nationalities to whom she gave freely of her 
knowledge. Mrs. Mairet had above all an extraordinary feeling and under- 
standing for yarns and colours, and managed to collect these from all parts 
of the world. The opportunity to work freely with this wealth of material was 
a unique experience for all those who had the privilege of working in her 
workshop. Mrs. Mairet had the rare gift of inspiring those who came in contact 
with her to give of their best. In later years her influence became felt in the 
textile industry for manufacturers sought her advice and bought examples of 
her work as standards of achievement to be aimed at by their designing staff. 
Although primarily interested in hand-weaving she was also much concerned 
with improving the mechanical products. 

Mrs. Mairet was active till the end, carrying on her weaving, taking pupils 
for short periods and sending to schools all over the country portfolios of 
examples of fine materials. She published two more books, Hand-weaving in 
Education and Hand-weaving To-day. She was a member of the Arts and Crafts 
Exhibition Society, the Red Rose Guild of Craftsmen and the Guild of Spinners, 
Weavers and Dyers. She was appointed a Royal Designer for Industry in 
1938. 
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VERNON WINKWORTH DAVIES 


We also regret to announce the death, at the age of 59, of Vernon W 
who was for a period during the war Acting Secretary of the Society, and was 
a Fellow in 1945. Davies made an important contribution to education, 1 
through the well-known establishment which bears his name and which has 
so many to enter the higher branches of the Civil Service, but through sever 
institutions formed by him which minister to different educational needs. His 
personality, wise counsel and mischievous sense of humour will be greatly 
by pupils and friends alike. 


MAJOR GEORGE KENELM FIELD 


Major Field, whose death took place on November 25th, at the age of 6 
who had been a Fellow of the Society since 1925, had a distinguished caree1 
engineer in both military and civilian life. As chief technical assistant at Uni 
College, London, under Colonel R. E. Crompton, he specialized in metallu 
research and designed the now universally adopted British standard fine thr: 
screws. During the first War he made an important contribution to the ev: 
of the tank by his design of the lozenge-shaped track which is still a charact: 
of all modern tanks. 

Later, as a civilian, he organized his own engineering concern and in assox 
with the Western Electric Company Ltd. he assisted in the installation of tl 
motion picture sound projection equipment in London. 


FROM THE JOURNAL OF 1852 


VOLUME I. 10th December, 1852 


From the Report of the Third Ordinary Meeting 


A paper by R. D. Hay, Esq., of Edinburgh was read, on “‘the Geometrical Prin 
involved in the Construction of the Human Frame.” In this paper, which to s 
extent may be considered as a continuation of the papers on the same subject alr: 
communicated by Mr. Hay to the Society, the Author proceeds to explain his tl 
of the natural principles of Beauty as developed in the Human Figure, and to r« 
to geometrical principles certain simple and elementary conclusions; classing t 
angles which are found in the perfect human figure into groups. The chief object 
the paper was to prove that the application of the “‘harmonious angles,”’ thus deri 
gives the key so long fruitlessly sought for of the correct proportions of the hur 
frame, both male and female, not only as regards dimensions, and the relative posit 
of the centres of articulation, but also with relation to outline and contour 
paper was most fully illustrated by a very extensive series of carefully exec 
diagrams. 
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Ex-officio members are indicated thus (*) 


Distinctions after a name which appears more than once are not repeated 


FINANCE AND GENERAL PURPOSES COMMITTEE 
funro Runtz, F.R.1.C.S. (Chairman) Sir Harry Lindsay, K.C.I.E., C.B.E. 
ir Atul Chatterjee, G.C.1.E., K.C.S.1. G. K. Menzies, C.B.E. 
sir Edward Crowe, K.C.M.G. J. A. Milne, C.B.E. 
Peter A. Le Neve Foster The Earl of Radnor, K.C.V.O. 
Siv Ernest Goodale, C.B.E., M.C. Sir John Simonsen, D.Sc., F.R.1I.C., F.R.S. 
R. W. Holland, O.B.E., M.A., M.Sc., LL.D. William Will, C.B.E. 
Sir John Woodhead, G.C.I.E., K.C.S.1. 


PAPERS AND MEDALS COMMITTEE 

E. Munro Runtz (Chairman) Sir Ernest Goodale 
F. H. Andrews, O.B.E. A. C. Hartley, C.B.E., B.Sc., F.C.G.1L., M.L.C.E. 
\. C. Bossom, F.R.1I.B.A., M.P. Dr. R. W. Holland* 
Sir Atul Chatterjee Sir Harry Lindsay 
Wells Coates, O.B.E., F.R.I.B.A., R.D.I. A. R. N. Roberts 
Sir Edward Crowe Gordon Russell, C.B.E., M.C., R.D.1. 
Professor E. C. Dodds, M.V.O., D.Sc., M.D., Sir Selwyn Selwyn-Clarke, K.B.E., 

PRCP., PRS. C.M.G., M.C., M.D., F.R.C.P. 
Peter A. Le Neve Foster Sir John Simonsen 
John Gloag, Hon.A.R.1.B.A. Professor L. Dudley Stamp, C.B.E., D.Lit., D.Sc. 

Sir John Woodhead 


COMMONWEALTH SECTION COMMITTEE 
Sir Selwyn. Selwyn-Clarke (Chairman) A. Harris 
Sir John Woodhead (Vice-Chairman) Edwin Haward 
M. Ahmad Dr. R. W. Holland* 
F. H. Andrews A.H. Joyce, C.L.E., C.B.E. 
Sir William Barton, K.C.1.E., C.S.I. Sir Harry Lindsay 
Sir Frank Brown, C.1.E. Miss K. G. Macdonnell 
\. T. Campbell Sir Alexander Murray, K.C.1.E., C.B.E. 
C. Y. Carstairs E. Munro Runtz* 
Sir Atul Chatterjee Sir Thomas Smith, V.D. Sir John Simonsen 


EXAMINATIONS COMMITTEE 
Sir Edward Crowe (Chairman) Hugh Lyon, M.C., M.A. 
Dr. R. W. Holland E. M. Rich, C.B.E., F.C.G.1., B.Sc. 
Sir Harry Lindsay* L. A. Terry, C.B.E., B.Com. E. Munro Runtz* 
Appointed by Central Education Authorities : 
England (Ministry of Education): C. E. Beevers, H.M.I. 
Northern Ireland (Ministry of Education): J. A. Glen, M.A. 
Scotland (Scottish Education Department): A. G. Skinner, H.M.L.S. 
Welsh Department (Ministry of Education): D. E. A. Roberts, H.M.I. 
Appointed by Loc al Education Authorities : 
L.C.C.: J. Brown, M.B.E., M.C., M.A., B.Sc. and 
A. J. McIntosh, Ph.D.(Econ.), B.Com. 
Birmingham: A. M. B. Rule, M.B.E., M.A., LL.B. 
Bradford: A. Spalding, B.A. 
Croydon: H. A. Warren, M.Sc.(Eng.), A.M.1.C.E. 
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East Ham: A. J. Jinkings, Ph.D., B.Sc., A.R.I.C 
Halifax: to be appointed 
Kent: E. W. Woodhead, M.A. 
Liverpool: A. R. Burnett-Hurst, M.Sc. 
Middlesex: C. E. Gurr, M.Sc., Ph.D. 
St. Helens: N. F. Newbury, M.A., M.Sc., F.R.I.C 
Surrey: R. Beloe, M.A. 
West Ham: E. A. Rudge, Ph.D. 
Association of Education Committees: S. Moffett, M.C., M.A. 
Association of Education Officers: V. H. Hoskin, M.Sc., Ph.D. 


Appointed by Association of Governing Bodies and Principals of Technical Instit 
: g , 


Association of Technical Institutions: M. W. Mitchell, B.Com., B.Sc.( Fx 
Appointed by Teachers’ Associations : 
Association of Principals of Technical Institutions: R. W. Walls, B.Sc.(Econ.), B. 
Association of Principals of L.C.C. Colleges of Commerce: D. Wilsden, M.A., | 
Association of Principals of L.C.C. Junior Commercial and Junior Technical |} 
Institutes: L. E. Pead 
Continuative Teachers’ Association: W. 'T. Scales 
Association of Teachers of Technical Institutions: J. H. Harvey, B.Con 
National Union of Teachers: A. Taylor, M.Sc., F.R.1.C. 
Appointed by Commercial and Professional Bodies : 
Association of British Chambers of Commerce : Col. R. H. Goldthorp, D.S.O.,T.D 
British Council: N. E. Williams, M.A. 
Chartered Institute of Secretaries: A. Gale Johnson, F.C.1.S 
Clothworkers’ Company: Thomas Girtin, M.A 
Federation of British Industries: Dr. W. E. de B. Diamond, M.A., F.R.I.C., F.« 
Institute of Bankers: Maurice Megrah, M.Com. 
Institute of Chartered Accountants: G. R. Freeman, F.C.A. 
Institute of Transport: F. W. Crews, B.A., A.C.L.S. 
Society of Incorporated Accountants and Auditors: M. J. Faulks, M.A., F.S.. 


Co-opted Members : 
H. L. Carrad, B.A., and J. Platt, B.Com. 


INDUSTRIAL ART BURSARIES BOARD 

Sir Ernest Goodale (Chairman) H.P.] 

F. H. Andrews James Laver, C.B.I 
A. C. Bossom Sir Harry Lind 
Cyril Carter F. A. Mer 
Sir Edward Crowe Oswald P. Milne, F.R.I.B.A 
Professor James de Holden Stone M. Gardiner M 
Dr. W. E. de B. Diamond C. S. Newt 
E. M. O’R. Dickey, C.B.E., H.M.I. F. O. R. Plaist 
C. H. Edwards, F.B.S.1., M.I.W.M., A.M.I.1LA. A. B. Read, R.D 
R. S. Edwards, Ph.D., B.Sc., A.R.C.S. : A. R. N. Robert 
Peter A. Le Neve Foster Dr. G. Ri 
Miss M. France E. Munro Runt 
John Gloag Gordon Ri 
Professor R. Y. Goodden, R.D.I., A.R.I.B.A. H. V. Sheltor 
A. E. Gray Professor L. Dudley Star 
Dame Caroline Haslett, D.B.E., Comp.I.E.E., J.P. J. W. Waterer, N.R.D., F.S.1.4 
Dr. R. W. Holland* William V 
J. Douglas Hood Miss Anna Zinkeisen, R.O.I., R.D.! 
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HOMAS GRAY MEMORIAL TRUST COMMITTEE 
L. G. Garbett, C.B.E., R.N. (Ret.) Dr. R. W. Holland 


(Chairman) Sir Harry Lindsay* 

ssom Captain G. C. H. Noakes, R.D., 
ates R.N.R. (Ret.) 

P. J. Cowan,M.B.E., M.1I.C.E., Vice-Admiral Sir Henry Phillips, K.B.E., C.B. 
M.1.Mech.E Captain J. H. Quick 

radar, H.M.I. E. Munro Runtz* 
tanley Goodall, K.C.B., O.B.E., Sir Harold Saunders, F.C.G.1., B.Sc.(Eng.) 
M.I.C.E. Captain G. W. Wakeford, M.B.E. 


R.D.I. JOINT COMMITTEE 
Appointed by the Council: 
sir Ernest Goodale (Chairman) F. A. Mercer 


H. Andrews E. Munro Runtz 
\ C. Bossom Gordon Russell 


Appointed bv the Faculty of R.D1. for 1952: 
Wells Coates (Master) Laurent Giles 
Reco Capey Milner Gray 


A. B. Read 


SOCIETY’S HOUSE COMMITTEE 
E. Munro Runtz (Chairman) Sir Harry Lindsay* 
\. C. Bossom O. P. Milne 
Sir Ernest Goodale Sir Andrew Rowell, M.A., F.I.A. 
Dr. R. W. Holland* William Will 
Miss Anna Zinkeisen 


LIBRARY COMMITTEE 


Professor E. C. Dodds (Chairman) Dr. R. W. Holland* 

Professor E. N. da C. Andrade, D.Sc., F.R.S. Sir Harry Lindsay* 

F. H. Andrews Sir William Ogg, M.A., Ph.D., F.R.S.E. 

Sir Atul Chatterjee E. Munro Runtz* 

Sir John Forsdyke, K.C.B. William Will 
J. G. Wilson, C.B.E. 


MEMBERSHIP COMMITTEE 
M. Rich (Chairman) Sir Harry Lindsay* 
Sir Frank Brown E. Munro Runtz* 
Peter A. Le Neve Foster Sir Selwyn Selwyn-Clarke 


Dr. R. W. Holland* William Will 


FJOURNAL COMMITTEE 


F. A. Mercer (Chairman) Dr. R. W. Holland* 

Sir Frank Brown Sir Harry Lindsay* 

Peter A. Le Neve Foster E. Munro Runtz* 
William Will 
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REPRESENTATIVES OF THE SOCIE1 


The following are the present representatives of the Society upon 
the Governing Bodies and Committees of other organizations 


City and Guilds of London Institute (Council and Executive Committ: 
Department of Technology): Dr. R. W. Holland, nominated by Chairman of ( 


City and Guilds of London Institute (Policy Committee): Dr. R. W. Ho! 
R.I.B.A. Board of Architectural Education: A. C. Bossom 
Architects’ Registration Council Board of Architectural Education: Oswald P 
Council for the Preservation of Rural England: J. A. Milne, A. R. N. Ro 
Chadwick Trust (Trustees): E. M. Rich. 
London Society (Council): Lord Broughshane, K.B.E., M.A., F.S.A 
Soane Museum (Trustees): Professor A. E. Richardson, R.A 


National Film Library of the British Film Institute (Management Com: 
E. W. M. Heddle, M.C., M.A., B.Sc. 


Henry Edward Armstrong Trustee: E. M. Rich 


Exhibitions Advisory Committee of the Board of Trade: Sir Ernest Goodal: 





} : F < of, Kinematograph Society, British. at the 
Some Meetings of Other Socteties British Theatre, Film House, Wardour Str 
7.15 p.m. Anthony Squire : Aerial Filming 

mon. 15 pec. Electrical Eng) neers, Institution of, Savoy Sound Barrier.’ 

Place, W.C.2. 5.30 p.m. How to Plan a Radw 

Project (Discussion) Locomotive Engineers Institution of, at tt 
Geographical Society, Royai, S.W.7. 5.30) p.m con ons Ww 4 ae py Beige are 

Lowisiana Story (Film) Use of Rubber in Railway Engineering 


rues. 16 pec. British Architects, Royal Institute of, 66, Victoria & Albert Museum. S.W 7. 6.15 1 
Portland Place, W.1. 6 p.m. O. J. Masterman Smith : Victorian Costume 
Pre-stressed Concrete 


Electrical Engineers, Association of Supervising, at THURS. 13 bEc. Landscape A tects. Inst 
the Lighting Service Bureau 2, Savoy Hill, W.C.2. Housing Centre, 13, Su Street 
6.30 p.m. W. J. Jones : Progress in Electric Lighting Sylvia Crowe and L. Milner White 
Eugenics Society, at the Royal Society, Burlington New Plants in Garden Desigs 
House, W.1. 5.30 p.m. R. Russell: Experimental > a atin al 
Studies of Hereditary Influences on Animal Behaviour — oe oe ( - 6.30 1 m 
Manchester Geographical Society, 16, St. Mary’s Vacuum and Atr Brakes 
Parsonage, Manchester, 3. 6.30 p.m. G, Taylor 
Scottish Holiday. rR1. 19 pec. Mechanical Engineers, Instit 
Refrigeration, Institute of, at the Institution of Storey’s Gate, S.W.1. 5.30 p.m. R. A. Fe 
Mechanical Engineers, Storey’s Gate, S.W.1 Indermuhle: Contemporary Methods 
5.30 p.m. S. H. W. Richards : Factors Governing the Production 
Design of Chambers for Very Low Temperatures, 
mncluding Those Operating under Cyclical Tempera- Victoria & Albert Museur S.W.7. 61 
ture Conditions Elizabeth Aslin: C. F. A. Voysey, The 
School and “ Art Nouveau.’’ 
WED. 17 vec. Electrical Engineers, lustitution of, Savoy 
Place, W.C.2. 5.30 p.m. W. Casson : Uses of Earthed moN. 22 peEc. Geographical Society, Royal, 
Signal Conductors on Transmission Circutts 8.15 p.m. Eric Shipton : Expedition to Che 
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